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This invention relates to improvements in ice 
making apparatus, and more particularly to ma 
chines for commercial production of ice for re 
frigerating purposes by a so-called continuous 
process as distinguished from the intermittent 
process more commonly employed and consisting 
generally of freezing the water in tanks or con 
tainers. 
The operation performed by the present appar 

ratus is briefly that of forming a slush-like mass 
of ice particles in a mechanical freezer, and then 
compressing the Soft maSS into a solid form. 
This process broadly is not a new one, but as is 
the case in many branches of the mechanical 
arts, the Superiority of the new process or ma 
chine Over the old is not always demonstrable 
either because of faulty design of the apparatus, 
Or the inability to operate at a sufficient Saving 
in the cost of manufacture to justify its general 
adoption. 
Thus in the present instance, the principle of 

the continuous process is believed to be sound, 
and it only remains to perfect the apparatus 
to a higher degree of efficiency to make it en 
tirely practical. The object, therefore, of the 
present invention is to improve upon the appa 
ratus used in the manufacture of ice by the 
continuous process to such an extent as to make 
it inore practical and commercially useful. 
A preferred embodiment of the invention is 

disclosed in the accompanying drawings, in which 
Figure 1 is a view in vertical section through 

the freezer. 
Figure 2 is a view in cross section through the 

freezer taken on line 2-2 of Figure 1. 
Figure 3 is a detail view in cross section taken 

On line 3-3 of Figure . 
Figure 4 is an enlarged detail view of a portion 

of one of the cutters. 
Figure 5 is a perspective view of the end of 

One of the cutting teeth. 
Figure 6 is a general view in vertical Section 

through the press. 
Figure 7 is a view in horizontal section through 

the press as taken on line 7-7 of Figure 6. 
Figure 8 is a diagrammatic view showing the 

connections between the freezer and the press. 
Figure 9 is a view in vertical section through the 

air-removing device, and 
Figure 10 is a view in cross section through the 

air-removing device taken on line 10-10 of 
Figure 9. 
The essential parts of the apparatus or ma 

chine comprise a freezer F and a press P shown 
in Figure 8 as separate but inter-connected units, 

(C. 62-08) 

As their names suggest, the freezer makes the 
ice and the latter works or compresses it into 
Solid form. 

Referring first to the freezer (Figures i to 5), 
the same comprises a cylindric tank or container 
1 having double cylindric walls la and 1b form 
ing a space or jacket surrounding the freezing 
compartment. Extending axially of the tank is 
a driven shaft, 2 journalled in bearingS 3, 3 in 
the end walls of the tank and driven by a motor 
or other source of power (not shown). 
Mounted on the central shaft 2 adjacent Oppo 

site ends of the freezing chamber are radially 
extending spiders 4, 4 which Support counter 
shafts 5, 5 disposed diametrically opposite each 
other and journalled in bearings at the ends of 
said Spiders. Along each of the counter shafts 
is a Series of cutting Wheels 6, 6 Which travel in 
grooves 7 upon the internal Surface of the freez 
ing chamber and formed between annular ribs 
or fins 8 integral with the inner cylindric wall 
1b Surrounding Said chamber. These cutting 
wheels move bodily in circular paths in their 
respective grooves With the central shaft, and 
also rotate With their counter shafts, the latter 
being driven from the central shaft 2 by means 
of gearing consisting of spur gears 9, 9 mounted 
on the ends of the counter shafts adjacent the 
driving end of the central Shaft and Which mesh 
With a large internal gear 10 on the inner wall 
1b of the freezing compartment (Figure 3). Thus 
as the Central shaft is rotated in a clockwise 
direction at a predetermined speed, the counter 
shafts 5, 5 with their cutting wheels 6 are driven 
in the opposite or counter-clockwise direction, 
the speed of the central shaft and that of the 
counter shafts being determined by experiment 
and trial to be productive of the most efficient 
operation as will be hereinafter discussed at 
greater length. 
The several shaft bearings must necessarily be 

lubricated, but since oil Would contaminate the 
Water, it is preferred to use water under pres 
Sure as the lubricating medium. Thus the main 
shaft 2 has a central duct 2a, with branches 4d 
leading through the radial arms of the spiders 
4, 4 to the bearings for the counter shafts. The 
main duct 2a connects with a small pipe 3a. 
leading to the shaft bearing 3 at the driving end 
of the shaft, through which water is pumped un 
der pressure to the several bearings, as shown 
in Figure i. - - - - - 

Referring in greater detail to the cutting 
Wheels, it is to be first observed that those on 
One counter shaft operate in alternate grooves, 
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grooves, that is, the cutting wheels are staggered 
with respect to the axis of the central shaft. The 
cutting wheels are preferably integral. With the 
shaft and consist of radial cutting teeth 6d. (six 
in number) tapering to a sharp cutting edge at 
their ends. Adjacent the cutting edges the for 
ward or leading edges of the teeth are slightly 
concave, the arc of Concavity being approxi 
mately tangential to the radial center line of 
the tooth as shown in Figure 4. Moreover, each 
tooth at its extremity is slightly Wider than the 
shank portion, thereby forming a cutting head 
6.b (Figure 5) which is approximately equal to the 
width of the groove, while there is a Substantial 
clearance elsewhere between the teeth and the 
sides of the grooves, which have a depth slightly 
greater than one-half the length of the teeth. 
Now, there is circulated through the outer 

jacket between the cylinder walls la, 1b brine or 
other refrigerating medium Which enterS and 
leaves through pipe connections 11, 11. With the 
jacketing space. In this manner the grooved sur 
face of the freezing chamber is maintained at a 
low temperature, say, at Zero Fahrenheit, So that 
water circulating through the chamber Will freeze 
and gradually build up a film on the Surfaces 
of the grooves, the thickness of the film being 
dependent upon the rate at which it is removed 
by the cutting wheels. 

Referring to the cutting action of a single 
wheel, it is apparent that during the interval of 
its bodily rotation about its groove that a film 
of ice builds upon the bottom and sides thereof 
to a thickness of, say, is of an inch. Now, each 
tooth travels in an arc as it enters and leaves the 
groove, and with each rotation of the cutter it 
cuts or chisels out a thin layer of the ice film 
at several points about the groove, the action 
of each cutting wheel being similar to that 
of a milling cutter removing the metal in a mill 
ing operation. Thus each entering cutting tooth 
removes a relatively thin layer from the sides of 
the grooves as well as at the bottom, and car 
ries it outwardly into the freezing chamber, So 
that the action of each wheel is a Succession of 
cutting or chipping operations by the individual 
teeth as the wheel travels about the groove. It 
is to be observed, however, that the cutting wheels 
are driven through the gearing heretofore de 
scribed, so that the rotation of the wheels is 
not in the nature of a rolling contact with the 
surface of the grooves, but a positive driving 
action at a predetermined speed, which for the 
purpose of this disclosure may be assumed to be 
slightly faster than a rolling motion. In other 
words, the cutter teeth are advanced through a 
Small angle with each revolution. So that the 
cut taken by each tooth is just ahead of the 
point where the preceding cut was made. Con 
sequently the ice is chipped out of the grooves 
in small increments and as rapidly as it is formed. 

It is further to be noted that the cutting teeth 
have considerable clearance at the bottom of the 
grooves, which may be as much as 1/64 of an 
inch, the purpose being to avoid cutting the film 
to the very surface of the metal, but rather leav 
ing a thin film which is somewhat roughened by 
the cutting action upon which the new ice 
formation may build, it being known that ice will 
form more rapidly on a roughened Surface of ice 
than upon a smooth Surface of metal. 
At this point it may be desirable to explain 

that the action of the cutting wheels is essen 
tially different from the scraping of ice from the 
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smooth surfaces of a container as has heretofore 
been the practice. In the first place, the amount 
of ice which can be obtained is greatly increased 
by the grooving of the freezing chamber, it being 
estimated that the effective area is nine times 
greater than a plain cylindric surface of the same 
length and diameter. 
wheels in place of a scraper is far more efficient, 
inasmuch as the ice is removed by actually cut 
ting or chipping the ice, rather than a Scraping 
action, as by a blade, which requires greater 
power. Thus these features of design make it 
pOSSible to increase the production of ice With a 
considerably Smaller apparatus and decrease in 
the power necessary to drive it. 
AS already Suggested, a continual circulation of 

Water is maintained through the freezing cham 
ber, being forced in under pressure through an 
inlet pipe 12, connected with one end of the 
chamber and leaving through a discharge pipe 13 
Connected with the opposite end. It is estinated 
that the rate of flow of water through the freezer 
is Some twenty times the quantity that is frozen 
during a given period of operation, so that there 
is an adequate flushing action maintained to 
carry off the ice particles which are discharged 
from the grooved surface. The moving parts 
Within the chamber are rotated at a fairly high 
Speed, and therefore an appreciable centrifugal 
action is set up, which serves to carry the ice 
particles rapidly from the grooves and bring the 
water into contact with the surfaces of the 
grOOWeS. 

Manifestly the ice particles are carried from 
the chamber through the discharge pipe 13, in the 
stream of cold Water which is continually being . 
circulated and recirculated through the freezer 
having in the meantime passed through the press 
Where the ice particles are compressed into Solid 
form, and then returned to the freezer where a 
certain percentage is constantly being solidified 
to replace that already frozen and removed by 
the cutters. 

Referring now to Figures 6 and 7, the press 
consists generally of an elongated open tank or 
receptacle 14 into which the mixture of water and 
ice particles are received from the freezer. 
Mounted within the tank are the compressing 
elements consisting of two endless belts 15, 15 
converging toward each other from the bottom 
of the tank, the two active leads of the belts, 
namely, those facing each other, forming the 
sides of a conical-shaped pressure zone. The 
belts are made up of a plurality of plates 15a 
hinged together and supported upon pairs of 
upper and lower sprocket wheels 16, 16 and 17, 17, 
the lower Sprockets being spaced at a considerably 
greater distance apart than the upper sprockets, 
So that the inner or active leads of the belts con 
verge toward each other from bottom to top. 
The lower sprocket wheels 17, 17 are mounted on 
transverse shafts 18, 18 journalled in suitable 
bearings on the side walls of the receptacle, and 
extended at one end exterior the receptacle for 
connection with a Suitable drive, such as a belt 
driven shaft 19, driving worm wheels 20, 20 on 
the sprocket wheel shafts as shown in Figure 7. 
The upper sprocket wheels 16, 16 are similarly 

mounted on shafts 21, 21 journalled in bearings 
at each end, the bearings for the right-hand shaft 
(Figure 6) being fixed while the left-hand shaft 
has bearing in an adjustable bracket 22 permit 
ting the active leads of the belts to shift toward 
and from each other to compensate for different 
conditions of operation, as will be presently dis 
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cuSSed in greater detail. The bracket consists of 
tWO cliyed branches or arms 22d, 220, extending 
generally in alignment with the inner or active 
leads Of the belt, and having bearing at their 
lower ends on the bearing sleeves 23, 23 for the 
drive shaft, 18 of the lower sprocket Wheel. At 
the upger ends of these arms are ignou inted the 
bearingS 24, 24 for the upper sprocket shaft 21, 
and at these points the branches are united oy 
a yoke 25 extending laterally toward the adja, 
cent end of the receptacle and at the level of the 
pp33 edge thereof. Bearing against the central 

point Of the yoke is a heavy compression spring 
26 backed by an adjusting screw 27 threaded 
through a bearing block 28 integral With the end 
wall of the receptacle. 

via aediately behind the active lead gf the 
left-hand belt i5 is a roller thrust bearing 29 
carried by the arms 22a, 22a of the bracket 22, 
and extending Substantially the langth thereof 
between the two sprocket wheels 16 and 17. This 
bearing consists of a multiplicity of rollers 29.g. 
retained within a cage consisting of an outer track 
29b and a 3 inner track 29a, the for her being a 
plate With curved ends and the latter a slightly 
thicker plate parallel with the outer track and 
located between the same and the rear face of 
the belt. The rollers fill the trackway between 
the track inenbers, rolling in an elongated cir 
Cuitous path. With the movement of the belt. A 
Similar roller thrust bearing 30 is located behind 
the active lead of the opposite belt 15, but in this 
instance is supported by means of brackets 31, 31 
fastened to the sides of the receptacle. 
The pressure required to compress the more or 

less fiuid mass of ice into a solid state is con 
siderable, and hence the necessity for backing the 
plates with some type of anti-friction bearings 
Such as those disclosed, in order to reduce the 
load on the driving mechanism. Moreover the 
provision of a yieldable adjustment by mounting 
One of the belts on the pivoted bracket 22, is de 
Sirable, in order to maintain a constant pressure 
on the mass in case there should be a variation 
in the volume of ice entering the pressure zone. 
In other words, the pressure belts would be set 
to handle a given amount of ice delivered from 
the freezer, that is the normal capacity of the 
freezer, but should the volume increase, the den 
sity of the Solid ice would remain the same, inas 
much as the movable belt would shift bodily in 
Order to increase the capacity of the pressure 
Zone and thus relieve the excessive strain on the 
nechanism. 
At the bottom of the receptacle and between 

the lower ends of the pressure belts 15, 15 and 
the botton Wall is a partition plate or Wall 32 
having its end edges curved upwardly to con 
form with the path of the belts and terminating 
short of the end walls of the receptacle to pro 
vide openings between the spaces above and 
below said partition plate. Extending upwardly 
through the bottom wall of the receptacle and 
opening through the partition plate 32 at the 
center of the space included between the opposite 
leads of the belt 15, 15 is the discharge end of the 
intake pipe 13 from the freezer through which is 
conducted the mixture of water and ice particles 
continually being flushed therefron. 

Just to one side of the intake pipe 13 is the 
Outlet end of the return pipe 12 which connects 
With the space below the partition plate 32, and 
eventually leads to the freezer. Provision is 
made for feeding fresh water to the receptacle 
through a pipe 33 leading from a suitable source 

3 
of Supply, and entering nea: the top thereof, the 
flow being controlled by a suitable float valve 
34 adapted to maintain a predetermined water 
level in the receptacle as indicated by the dotted 
line d-2 in Sigure 6, this level being substan 
tially one-half the depth of the receptacle. 
The inks 150 of the belts 15 consist of flat 

plates fanged as at 55 along their longitudina 
Or end edges So that they are channel shape in 
transverse Section with the flanges projecting to 
Ward each other along the active leads of the 
belts. If oreover, each plate is provided. With a, 
shorter transverse flange 15c which is located 
along their lower edges as they move upwardly 
as part of the inner or active leads of the belts. 
AS Shown in figure , the tank is considerably 
Wider than the plates which make up the belts 
15, 15 in Order to accommodate the parts asso 
ciated therewith, and therefore to close the ends 
of the space included between the opposing leads 
of the belts, Vertical plates 33, 33. are mounted 
in the tank So that their faces are substantially 
flush. With the flanged edges of the plates. 

aVing described the construction of the press, 
its operation will be understood from the follow 
ing discussion: 
The Inixture of Water and ice entering the oot 

ton of the receptacle fills the space between the 
pressure belts which are moving continuously at 
a slow rate of speed in an upward direction. The 
maSS of ice being in a semi-fluid condition, be 
cones gradually compressed between the two 
leads of the belt as they converge toward the 
Water level in the tank, the water being squeezed 
out through the spaces between the plates. Thus 
as the maSS of ice emerges above the water level 
in the receptacle, it has been compressed into a 
Solid maSS in the form of a vertical moving 
column. At intervals along the column the 
transverse flanges 15c of the plates form crevices 
which serve to aid in the breaking of the mass, 
into blocks, this being accomplished by guiding 
the moving column into a, curved trackway 
formed between walls 34 and 35 curving through 
approximately 90°, the lower curved wall forming 
the inner end of a chute 36 extending laterally 
with a slight downward inclination from the re 
ceptacle. Thus as the column of ice is discharged 
from the pressure belt, it strikes the curved track 
way and is broken in blocks b along lines weak 
ened by the crevices, and are discharged by 
gravity along the chute. 
Now the water which is removed from the ice 

mass as it is compressed to Solid for n, is eventua 
ally returned to the freezer from the tank of 
the press through the pipe 2 which discharges 
from the bottom of the tank below the partition 
plate 32. 

Figure 8 illustrates diagrammatically the Com 
plete circulating system which by preference in 
cludes an auxiliary apparatus for renowing the 
air from the water entering the freezer. Thus 
indicating the freezer as F and the press as P, 
the pipe i3 is shown as leading directly to the 
press from the freezer. The return pipe 12, 
however, is led first to a vertical drum 37 having 
conical end portions entering the same through 
a valve 38 and a nozzle-like fitting 39, arranged 
tangentially with respect to the cylindric wall 
of the drum and located near its upper end. 
Connected with the botton of the drum is a 
continuation of the return pipe 12 leading to a 
driven pump 40, and thence to the freezer. From 
the upper end of the drum is a Small pipe 41 
leading to a small air pump 42 which continually 
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pumps the air from the drum as it is liberated 
from the water by the agitation to which the 
same is subjected on entering the drum. The 
valve 38 is adjusted so that a slight vacuum is 
maintained within the drum by the action of 
the air pump just and sufficient to prevent the 
water to be drawn out with the air, this being 
determined at the point where water ceases to 
drip from the end of the air discharge pipe 41. 
The water thus pumped into the freezer from the 
drums is free from air bubbles and as a result 
the frozen ice particles are clear as are the blocks 
b after the ice has been compressed. 
The apparatus thus described as consisting 

of the several connected units is capable of pro 
ducing ice at a relatively low cost owing to the 
reduced size of the units and the minimum of 
power required to drive it, compared with the 
volume of water that is being continually frozen 
and compressed into block form. 

Manifestly certain departures from the dis 
closed apparatus may be employed without de 
parting from the spirit of the invention, as for 
example the elimination of the block-forming 
means, so that the ice issues from the press in 
a solid column, to then be cut or sawed into 
blocks by any suitable cutter. 
I claim as my invention: 
1. In an ice making apparatus, the combina 

tion of a freezer comprising a container having 
a cylindric wall maintained at a freezing tem 
perature, the inner Surface of said wall being 
provided with annular grooves, a driven shaft 
extending axially of Said container, cutting 
wheels carried by said shaft and adapted to 
ravel within said grooves in the rotation of said 
shaft and means for rotating said cutting wheels 
relative to said shaft. 

2. In an ice making apparatus, the combina 
tion of a freezer comprising a container having 
a cylindric Wall maintained at a freezing tem 
perature, the inner surface of said wall being pro 
vided with grooves, a shaft extending axially of 

. said container and provided with radial bearing 
members, cutting elements journalled in Said 
bearing members and consisting of wheels hav 
ing radial cutting teeth adapted to project into 
said grooves, means for rotating shaft and means 
driven by said shaft for imparting a predeter 
mined relative rotation to said cutting elements. 

3. In an ice making apparatus, the combina 
tion of a freezer comprising a container having 
a cylindric Wall subjected to a freezing tempera 
ture, the inner surface of said wall being provided 
with grooves, a driven shaft extending axially 
of said container and provided with radial bear 
ing members, cutting elements journalled in said 
bearing members and consisting of wheels hav 
ing radial cutting teeth adapted to project into 
said grooves, and gearing interposed between said 
shaft and said cutting elements to impart a pre 
determined relative rotation thereto. 

4. In an ice making apparatus, the combina 
tion of a freezer having a cylindric Wall Surround 
ing the freezing compartment and provided with 
a multiplicity of internal radial ribs spaced apart 
to form annular grooves throughout the length 
thereof, a driven shaft extending axially of said 
container and provided with radial arms, a 
counter-shaft journalled in said arms, cutters 
spaced apart along said counter-shaft, each cut 
ter travelling about one of said grooves in the 
rotation of said shaft, and gearing interposed 
between said shaft and counter-shaft for in 
parting a relative rotation to said cutters, 
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5. In an ice making apparatus, the combina 

tion of a closed container having inner and outer 
cylindric walls Spaced apart to form a jacket with 
inlet and Outlet connections for the circulation 
of a refrigerating medium, said inner wall hav 
ing a multiplicity of integral inwardly projecting 
ribS forming annular grooves arranged longin 
tudinally of the internal space of said container, 
a driven shaft extending axially of said contain 
er, a plurality of cutting elements journalled in 
radial bearing members carried by said shaft, 
Sad elements comprising cutting wheels each 
travelling in a circular path in one of said grooves, 
and each consisting of a set of radial teeth, means 
for circulating water through said container and 
means for imparting a predetermined speed of 
rotat'on to said cutting wheels whereby the film 
of ice formed On the surfaces of said grooves is 
continually removed in small particles. 

6. In an ice making apparatus, the combina 
tion of a freezer comprising a refrigerated con 
tainer, means for circulating water through said 
freezer, means for cutting the ice formed on the 
Surface of Said container and reducing it to Small 
particles, a press comprising a tank having an 
inlet connection from said freezer, and a pair of 
driven belts converging toward each other from 
the bottom of said tank above the inlet from 
said freezer and operative to compress the ice to 
Solid form between the opposing leads thereof. 

7. In an ice making apparatus, the combina 
ton of a freezer operating continuously to pro 
duce a semi-fluid mixture of ice and water, and 
a preSS comprising a tank in which said mixture 
is discharged from said freezer, a pair of driven 
compressing elements mounted in Said tank and 
consisting of hinged plates forming endless belts 
arranged on Opposite sides of a vertical space 
above the inlet from said freezer, the opposite 
leads of said belts moving vertically along con 
verging paths whereby the ice-content of said 
mixture is compressed to solid form and dis 
charged from the tank. 

8. In an ice making apparatus, the combina 
tion of a freezer, a preSS Comprising a tank con 
nected with said freezer, a pair of pressure belts 
mounted in said tank On opposite sides of a space 
converging from the inlet from said freezer and 
means permitting the relative bodily shifting of 
said belts to equalize the volume of the space to 
the mass of ice being Compressed. 

9. In an ice making apparatus, the combina 
tion of a freezer and a press having inlet and re 
turn connections with said freezer and compris 
ing a tank, a pair of pressure belts mounted in 
said tank, each consisting of a plurality of pres 
sure plates hinged together and mounted on 
sprocket wheels arranged vertically of the tank 
so that the active leads of said belts converge 
toward each other from the bottom toward the 
top of said tank and enclose a space above the 
inlet opening from said freezer, and means for 
driving said belts. 

10. In an ice making apparatus, the combina 
tion of a freezer and a press having inlet and re 
turn connections with said freezer, and compris 
ing a tank, a partition plate extending across 
the bottom of said tank, a pair of driven pressure 
belts mounted above Sa'd partition plate and 
comprising a series of hinged pressure plates car 
ried on sprocket wheels arranged to guide the op 
posing leads of Said belts in upward converging 
paths, and enclosing a conical space between op 
posite walls of said tank, said inlet connection 
from said freezer opening through said partition 
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plate and centrally of the lower portion of said 
Space, and means above said belts for reducing 
the compressed ice to block forms. 

ll. In an ice naking apparatus, the combina 
5 tion of a freezer and a press having inlet and re 
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turn conections with said freezer, and compris 
ing a tank, a pair of driven pressure belts mount 
ed on SprocketS journalled in said tank and com 
prising Series of hinged plates extending trans 
versely between vertical walls of said tank, said 
belts extending upwardly from the bottom of said 
tank with their opposing leads converging toward 
each other, a bracket pivotally mounted adjacent 
the bottom of Said tank and supporting one of 
said belts and permitting it movement relative to 
the opposite belt to vary the distance therebe 
tWeen, and a spring acting on said brackt to resist 
the movement thereof. 

i2. In an ice making apparatus, the combina 
tion of a freezer and a press having inlet and re 
turn connections with said freezer, and compris 
ing a tank, a pair of driven pressure belts mounted 
on Sprockets journalled in said tank and compris 
ing series of hinged plates extending transversely 
between vertical walls of said tank and having one 
of their transverse edges flanged, said belts ex 
tending upwardly from the bottom of said tank 
With their opposing leads converging toward each 
other, and curved trackway above the ends of said 
belts and adapted to receive the column of ice 
issuing therefron and to break the same into 
blocks at the crevices formed in said column by 
the flanged edges of Said plates. 

13. In an ice making apparatus, the combina 
tion of a freezer comprising a cylindric Wali 
adapted to be maintained at a freezing tempera 
ture and having a piurality of circumferential 
grooves in One surface thereof, eans for feeding 
Water into contact with the grooved surface of 
said Wall, a plurality of cutting elements project 
iing into Said grooves, driving means for inaparting 
a relative rotation between said cylindric wall and 
Said cutting elements whereby the atter travel in 
a circular path. Within said grooves, and means for 
in parting rotation to Said cutting elements rela 
tive to their bodily movement, within said grooves. 

i4. Ice Knaking apparatus connprising, a casing 
having a Wall provided with internal annular 
grooves the surfaces of which are maintained at 

} freezing temperature, an ice-film renoving mem 
bei movable within Said casing along and in close 
pro:Kinity to said groove surfaces, and means for 
circulating liquid through said casing in sufficient 
quantity to maintain said surfaces in flooded con 
ditio; and to eiffect constant discharge of the 
renoved ice films with the excess liquid. 

5. ice Anaking apparatus COIn prising, a casing 
having a stationary Wall provided with internal 
annular grooves the surfaces of which are main 
tained at freezing ternperature, an ice-silm resnoy 
ingraenee rotatable within said casing akout the 
axis of annularity of said grooves and Inovable 
along and in close proximity to said groove Star 
faces, and Yneans for circulating liquid through 

se: 

Said casing in Sufficient quantity to maintain said 
Surfaces in flooded condition and to effect con 
stant discharge of the removed ice films with the 
excess liquid. 

16. Ice making apparatus comprising, a cas 
ing having a wall provided with internal annular 
grooves, means cooperating with said wall to 
maintain the surfaces of said grooves at freezing 
temperature, means for producing a flow of liquid 
over said grooves in quantities greater than nec 
eSSary to produce the desired amount of ice, an 
ice-film removing member movable within said 
Casing along and in close proximity to said groove 
Surfaces, and means for constantly discharging 
the removed ice film mixed with excess liquid 
traversing said grooves. 

17. ice making apparatus comprising, a casing 
having a wall provided with internal annular 
grooves, neans cooperating with said waii to 
maintain the surfaces of said grooves at freezing 
temperature, means for producing a flow of liquid 
Over Said grooves in quantities greater than nec 
essary to produce the desired amount of ice, an 
ice-film removing member rotatable within said 
casing about the axis of annularity of said grooves 
and in Ovable along and in close proximity to said 
groove surfaces, and means for constantly dis 
charging the renoved ice filin mixed With excess 
liquid traversing said grooves, 

18. Ice making apparatus comprising, a casing 
having a Wall provided with an annular internal 
Substantially corrugated surface, means for main 
taining said . Surface at freezing temperature, 
means for producing free circulation of liquid 
OVer and along the corrugations of said surface 
in Sufficient quantities to Ylaintain the entire 
Surface flooded with a nowing mass of the liquid, 
an ice-film renover movable in close proximity 
to all portions of Said surface, and means for 
utilizing the excess liquid traversing said surface 
to deliver the removed ice film from said casing. 

9. Ice Snaking apparatus comprising, a casing 
having a Wall provided with an annular internal 
Surface generated about a Substantially horizontai 
axis, reans for Subjecting said Wall to the direct 
action of gaseous refrigerant, means for freely 
circulating water horizontally along said Surface, 
an ice-film renover revolvable agout said axis in 
close proximity to said surface, and means for 
utilizing the excess water to discharge the removed 
ice-filian. 

20. ice naking apparatus comprising, a casing 
having a wall provided with an annular interra 
surface generated about a substantially horizonta 
axis, neans for Subjecting said Wai to the direct, 
action of gaseous refrigerant, means for freely 
circulating Water horizontally along said surface, 
an ice-film remover revolvable about said axis in 
close proximity to said surface, means for utiliz 
ing the exceSS Water to discharge the relaoved ice 
il, and means for renoving the excess Water 
for the ice and for recirculating the Sage over 
Said Surface. 
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